Abstract: Intuition and reflexivity are psychological variables which have recently found a way into management theories. In the context of increased acceptance of project management, it is necessary to understand the influence of technological uncertainty and technical complexity on intuition and reflexivity and their influence on project planning. An empirical model is proposed linking these variables. The study is descriptive and explanatory in nature. The data was collected from project managers of software development projects in South India. The study used questionnaire survey method. Study results showed that intuition and reflexivity can improve planning when there are technological uncertainty and technical complexity.
Introduction
Project management has gained much importance in the last few decades. There are many concepts which are of concern to the project management professionals, which can help them achieve better project results. There has been an intense interest, both conceptually and empirically, among researchers on the role of intuition in managerial practices (Elbanna et al., 2013; Hensman and Sadler-Smith, 2011) .
Much of the discourse on intuition within the management literature has highlighted the role of intuitive processes in project/decision outcomes. Intuition and reflexivity are psychological variables which have recently found a way into management theories.
There have been few studies that have examined the relationship between intuition and reflexivity in the context of project management (Elbanna et al., 2015) . Although research interest in reflexivity is increasing in such fields as health management (Schippers et al., 2015) , information technology (Misuraca et al., 2013) , human resources (Pietersea et al., 2011) , other fields such as project management are still lagging behind (Elbanna et al., 2015) . Therefore, in the context of increased acceptance of project management, it is necessary to understand the influence of technological uncertainty and technical complexity on intuition and reflexivity and their influence on project planning as planning is one of the critical aspects which decide the fate of a project.
Literature review

Project planning and control
Project planning is nothing but a set of decisions concerning project execution in order to deliver a desired new product, service or result. It also specifies the extent to which planning and control aspects are used in a project. Project planning provides a vehicle for the communication of overall goals to all levels of management in the organisation (Kerzner, 2001) . The impact of project planning is significant on different levels in a project including on the relationship between project uncertainty and success (Aladwani, 2002) . Many researchers have identified planning as an important concern in projects (Pinto and Slevin, 1989; Meredith and Mantel, 1995; Johnson et al., 2001; Farooquie and Farooquie, 2009) . High-quality planning increases the chance of proper execution and completion of the project (Zwikael and Globerson, 2006) . A positive relationship between project success and planning was stated by Aladwani (2002) . Project success varies across different projects. These variations in the success of a project can be easily explained by the efficiency of project planning (Slevin and Pinto, 1987) . Proper planning can thus enhance the performance of the project (Farooquie and Farooquie; 2009 ). The relationship between task outcome as well as psychological outcome and project performance was established by Pinto et al. in 1993. 
Technological uncertainty and technical complexity
Projects and Project environments are inherent with many risks and uncertainties. They have become more complicated and complex, coupled with the financial crisis, economic downturn, and competition (Zhang and Zou, 2011; Marle and Gidel, 2014) . This complex nature of projects demands proper planning and execution so as to achieve desired project outcome. Project risk factors such as Technological uncertainty and technical complexity negatively influence project success (Chapman and Ward, 2004; Zwikael and Ahn, 2011) .
Technological uncertainty defines the uncertainties with the technologies that can be used in the project. Projects can rely on existing and well-developed technologies or can use new features and can develop new technologies. Technical complexity involves an extensive list of tasks and activities related to requirements specifications, physical design, and code implementation. These requirements are difficult to handle which in turn deteriorates the quality of planning. The use of unfamiliar technologies can also lead to software problems that reduce the performance of the software product or delay the project.
The absence or lack of understanding the client requirements or the absence of development experience and expertise within a specific application area of the development team make it difficult to define complete, unambiguous or consistent requirements, which can lead to compromise on the exact development of products satisfying the customers (Jun et al., 2011) . The use of unfamiliar technologies can also lead to software problems that reduce the performance of the software product (Nidumolu, 1995) and delay the project.
Often the environment in which the project is handled is complex. There have been constant changes in the operating systems or procedures used for project development, increasingly enhancing its exposure to risk. The resources used also contribute to high complexity thereby increasing the project risk. These factors influence the product performance as well as successful outcome (Ahimbisibwe et al., 2015; Cannon and John, 2007; Perminova et al., 2008) .
Intuition
Intuition is a psychological variable which has gained immense importance in management. Over a period of time, many research has been conducted in the area of intuition, a scientific definition for the same has been given based on empirical research works. Advances in social cognitive neuroscience and related fields have revived scholarly research into understanding the implications of intuitions for understanding the managerial and organisational decision-making (Hodgkinson et al., 2009) .
Intuitions are rapid, affectively charged, holistic judgments arrived at without the apparent intrusion of rational thought. Intuition is important in management in general and of the management of projects in particular. Intuition was defined as "affectively charged judgments that arise through rapid, nonconscious, and holistic associations" by Dane and Pratt (2007) .
Though some studies have shown the impact of intuition on managing a project, this area needs more research. Studies were limited to understanding the antecedent of intuition. The role of intuition in other processes is poorly understood by managers and academic researchers like (Elbanna et al., 2015) . Hence research investigating the effect of intuition on project processes will be highly helpful.
Decision-makers in an unstable environment facing challenging situations may benefit from intuitive synthesis. Intuitive synthesis plays a key role in developing an understanding of the situation by drawing upon previously learned information associated with that situation to arrive at a decision. In the context of increasing complexity and dynamism in most business environments, intuition is likely to play an increasing role in strategic decision making (Khatri and Ng, 2000) .
Team reflexivity
Project environments are full of uncertainties and complexities. Project managers have to face many hurdles which are unanticipated and have to create a rapport with the team to arrive at solutions. Here comes the importance of team reflexivity which is defined as "the extent to which team members collectively reflect upon the team's objectives, strategies, and processes as well as their wider organisations and environments, and adapt them accordingly" (West, 1996) . Effective integration of project teams is considered key to employee satisfaction and long term commitment, which in turn enhances organisational effectiveness (Arandia et al., 2013) .
Planning is one of the consequences of indeterminacy of reflexivity (West, 2002) . Emphasise of Reflexivity is that reflecting on plans allows them to be adapted and thus is an important foundation for high performance in complex tasks such as important projects (Gurtner et al., 2007) . Team reflexivity can help those involved to take a step back to evaluate a project's process, plans, and objectives (Pietersea et al., 2011; Hoegl and Parboteach, 2006) . Reflexivity also includes going back and reviewing documents on old lessons learned from the previous projects. Diligence to document their lessons reduces the chance and value of reflexivity. Such reflexive groups always discuss as much as possible about how they are doing and whether they are taking the best approach to the task, what causes mistakes to occur, and how they can do better (Pietersea et al., 2011) . 
Theoretical model and hypothesis
The following hypothesis was formulated based on the review.
H1
There is a significant positive relationship between technological complexity and intuition.
H2 There is a significant positive relationship between technical uncertainty and intuition.
H3 There is a significant positive relationship between intuition and team reflexivity.
H4 There is a significant positive relationship between reflexivity and project planning.
The conceptual model is presented in Figure 1 .
Methodology
The data for the study were collected from Project Managers who have worked in software development projects. The projects implemented in the last three years were considered. The outcome of the project was known at the time of data collection.
Questionnaire
The questionnaire for the study consists of variables namely -technological uncertainty (TU), technological complexity (TC), intuition (Int), reflexivity (Refl) and Project planning (PP). Each construct was measured using multiple items on a five-point scale.
The four-item scale for measuring project planning and control was adopted from Jun et al. (2011) . The three item scale measuring technical complexity was adopted from Jun et al. (2011) . The four-item scale for measuring technological uncertainty was adopted from Nidumolu (1995) . The four-item scale for measuring intuition was adopted from Scott and Bruce (1995) after dropping one item from the original five item scale. The four-item scale for measuring team reflexivity was adopted from Hoegl and Parboteeah (2006) .
Data collection and sample
A survey design was used for collecting data and testing the proposed relationships. The questionnaire used for the study was administered to a sample of project managers engaged in software development projects by email. The respondents were requested to provide their perception on the various aspects mentioned in the questionnaire with respect to recently completed software development projects. Out of 200 questionnaires administered, 135 usable responses were obtained from the survey. 
Analysis and result
Measurement scales used in this study were tested to ensure they conform to current research context. All measures were anchored on five point scale ranging from 1 strongly disagree to 5 strongly agree.
Reliability
Reliability is defined as the degree to which an instrument can produce a consistent result and is free from errors. One of the measures of reliability is internal consistency method. Cronbach's Alpha is the most common measure of scale reliability. In general, an alpha value of 0.9 is required for practical decision-making situations while a value of 0.7 is considered to be sufficient for research purposes (Nunnally, 1978) . This study consists of four variables measured using total 15 items. The Cronbach's Alpha and number of items measuring each variable are given in Table 2 along with the variables of the study. Technical complexity is measured using three items on five point scale. The Cronbach's alpha for technical complexity is 0.748. Technological uncertainty measured with four items has a Cronbach's alpha of 0.752. Intuition, reflexivity and project planning are measured on four items each and have Cronbach's alpha value 0.928, 0.927 and 0.835 respectively. All the scales used were above recommended 0.7 Cronbach's alpha, pointing out the acceptable reliability of the scales used.
Discriminant validity testing
Discriminant validity shows the extent to which a construct is truly distinct from other constructs. The discriminant validity conditions that the square root of average variance extracted (AVE) (diagonal values) values to be greater than inter-construct correlations were also met, showing discriminant validity (given in Table 3 ) (Camisón and Villar-López, 2014; Peng and Lai, 2012) . In Table 3 , the highlighted diagonal elements represent the square root AVE. The square root of AVEs for the variables PC, Ref, Int, TC, and TU are 0.833, 0.907, 0.908, 0.820 and 0.761 respectively. All other values are the inter-construct correlations. It can be seen that the diagonal elements are much greater than other cell item values. Hence, discriminant validity is established. 
Structural model analysis
Once the reliability and validity were established, the model was tested using Warp PLS. The integrated model output with all the variables obtained after analysis is shown in the Table 4 .
Table 4
Model fit and quality indices Average path coefficient (APC) = 0.405, P < 0.001
Average R-squared (ARS) = 0.259, P < 0.001
Average adjusted R-squared (AARS) = 0.251, P < 0.001
Average block VIF (AVIF) = 1.174, acceptable if <= 5, ideally <= 3.3
Average full collinearity VIF (AFVIF) = 1.507, acceptable if <= 5, ideally <= 3.3
Tenenhaus GoF (GoF) = 0.431, small >= 0.1, medium >= 0.25, large >= 0.36
Sympson's paradox ratio (SPR) = 1.000, acceptable if >= 0.7, ideally = 1 R-squared contribution ratio (RSCR) = 1.000, acceptable if >= 0.9, ideally = 1
Statistical suppression ratio (SSR) = 1.000, acceptable if >= 0.7
Nonlinear bivariate causality direction ratio (NLBCDR) = 1.000, acceptable if >= 0.7 When assessing the model fit with the data, the criteria mentioned in the Table 4 are considered. It is recommended that the P values for the average path coefficient (APC), average R-squared (ARS) and average adjusted R-squared (AARS) all be equal to or lower than 0.05; that is, significant at the 0.05 level. The APC, ARS, and AARS values in this model is found to be significant. Ten globally accepted model fit indices are presented in Table 4 . The GoF index referred to as 'Tenenhaus GoF' in honor of Michel Tenenhaus, is a measure of a model's explanatory power. Tenenhaus et al. (2005) defined the GoF as the square root of the product between what they refer to as the average communality index and the ARS. Tenenhaus GoF index is the widely accepted model fit index for PLS-based path modeling (Henseler and Sarstedt, 2013) . The index value was 0.431, which was above the cut-off value of 0.1 (for small effect size), 0.25 (for medium effect size), and 0.36 (for large effect size).
The Simpson's paradox index is a measure of the extent to which a model is free from Simpson's paradox instances (when a path coefficient and a correlation associated with a pair of linked variables have different signs), an indication of causality problem (Pearl, 2009; Wagner, 1982) . The SPR was found to be 1, which means that there are no instances of Simpson's paradox.
RSCR index measures the extent to which a model is free from negative R-squared contributions. Since the RSCR value is 1 (being the ideal condition), there are no negative R-squared contributions in the model. SSR index is the measure of the extent to which a model is free from statistical suppression instances (Mac Kinnon et al.) Since the value is 1, it means that the model is free from any statistical suppression or instances of path coefficients greater than one.
NLBCDR is a measure of the extent to which bivariate nonlinear coefficients of association provide support for the hypothesised directions of the causal links in a model value is 1, which means that there are no instances of reversed hypothesis causality in this model. From the above details, the overall model quality and fit indices are found to be acceptable. All the hypothesis of the study was supported. The effect size for technological uncertainty on intuition is 0.41, at p < 0.01. Also, technical complexity was found to have a strong positive influence on intuition with effect size 0.41, at p < 0.01. The study also reveals that intuition has a strong positive influence on reflexivity (β = 0.53, p < 0.01). Furthermore, reflexivity has a strong positive impact on planning the projects, thereby supporting all proposed hypothesis at p value <0.01. R-squared values for intuition, reflexivity was found to be 0.32 and 0.28 respectively. 
Conclusions
The analysis has shown that both uncertainty and complexity influences use of intuition.
Team intuition is positively related to team reflexivity which in turn is positively related to the planning and control of the projects. Thus it can be concluded that team intuition and reflexivity are needed and helpful in proper planning and control of the project, in order to attain, improved project performance. More and more organisations are adopting the project management method in their management. Recent research has shown the important role of team intuition and reflexivity in project management (Baldacchino, 2013; Elbanna et al., 2015) . The present study extends and develops this emerging research by using a model of technological uncertainty and technical complexity, project managers' intuitive decision making, the use of reflexivity and project performance in order to examine the impact on project planning. The presence of complexity and uncertainty demands the project managers to plan the project accordingly, so as to minimise their influence on project outcome. Intuition is one such variable which can influence the way in which a project can be planned. The intuition drives the project managers to reflect while developing the project plan.
The findings justify that intuition and reflexivity are necessary steps toward the understanding planning of projects. The results demonstrate that intuition does indeed play a role in team functioning, i.e., reflexivity, and consequently in project planning. Intuition, informed by the use of gut feeling, sense, and judgment, all of which increase over time, encourages reflexivity, which lessens the impact of unrealistic goals, and irrelevant strategies on project planning. In addition to developing theoretical understanding, the hypotheses may have important practical implications for managing projects and improving outcomes. Hence project teams need to recognise intuition as a legitimate mental function that is particularly useful for some situations (Elbanna et al., 2013) . More research on intuition and reflexivity in project context will help to understand strategic decision-making better.
